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SPECIFICATION 
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Photo-curable Resin Composition containing Cyclic Acetal Compound and 
Cured Product 

Technical Field 

§, 

Background Art 

ftx^ym^m&j&yonmz&t^xte. m mm\z&z>m&mm&fc<. 

xx^y&m^mi&mz, ^zx^ym&mt&mtytij^ymt&mfr 
mm7±^-ji^m^ti^ym^r^^mr^t^m(Dnii'Dx$> 

D, WAtfl, 3, 5 - h u^-t^^^/^-ib 1 , 3-v^V^>^ 
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m%-\** #FI¥1 - 2 1 3 3 0 4 ^£#8 Kite, 5>^a^-fc>:t3r1M F»jfi 

#fl¥l 0 - 1 6 8 1 6 5^it:(t ^■3r±?>m*m-?Z><k&V>). 
Summary of the Invenntion 

-r^^*,*%Bj»^i a, (a) mwtr-tz-Mt&m. (b) x^^t^ 

*3§0J<Dig2«, (A) m^7±^-Mt^m^-S 011%, (B) X^^r 
Mb £-#>9 4. 9-2 011%, (C) 7fe^^^>'(4fi^rlS^J0. 1~1 

011% ( (A) (B) J&ftt: (C) ^^CO-grlt^l 0 om*%T$) 
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*fgBJ(Dfg3«> (A) ^7t^-JW^tllO~4 0ii%, (B) 

+y^i89. 8~6oii%, (o ytti^y^m^m^Mo . 2~ 

6M»%(DtBffl ( (A) ]&ftt (B) J&^t (C) ^©-a-ffl-ttl 0 OiI%T 

*ftm<D&4\** (A) ^r-fe^-;Wb£rW\ hU^-^-9->, 1, 

i/ > ^ u z2—)v*jv?—)Vfr t> m an % i ®^±t & & hj <?)3g i ~ 3 © 
*^Hj©^5tt, (b) x^^t^a*, (i) x^^->vi7o^>-;va 

«0j©m6«, (b) x^Mb-a-^, ssk, dii) gpc«u 

#UX^l/>M#CDi(TO^»^l , 0 0 0-2 0, 0 0 0^§I*^ 

*mw<Dm9te, (a) (b> i&ftm* (o ^©a^jd, sski 

t }: 2 i^±o*iS^f U (d) &«&tr#3Bi§ii©S&i~8© 

*5%W(Dmi (A) ^\ (B) (o ^©a^tc, 

x^i/>tt^fiafn^y (e) *3«fc^7^*^a^M^J ( f ) ■ &^tr*H6 
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mom i~io ©v>*rna> 1 ^tciH*©3t«<btt wngm^ti^^^T^o 

:£M0|gl 2tt, (A) (B) fiKShRtf (C) SSlC 

#mW<Dmi 3te, tt^f (2 5° C) ^50~2, 0 0 OmP a • sT*5* 

^Bj(7)m i~i2 ®v*ma> i ^itflHfto^w^ttWJiBift^wsifift-r*. 

*%H^C0m 1 4 «0jCDm 1-13 (Dmrtlfr 1 ^KtSfcC^'ffcttlStilt 



Detailed Description of the Preferred Embodiment 

(a) mt-y^-M^m ( (a) ^tfev^. ) 

TIB— JR^C (1) T^^n^^tlT*^. 



R 1 



R 3 
I 



(-O-C) .-(O-(C) ,) k n 

I I 
R 2 R 4 



(1) 



(5£*, R\ R\ R 3 *5^R 4 «. 7KHmTSfe«MSm8JaAT(DM»m* 



-WV7>, 1, 3, 5 - h U^^r-feA°>, 1, 3-^^+h>, X^lx> 
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;i/^-jk i, 5 ~^>$> yi/3r-)V*)V?— ;k l, 6 -s\*yry-J3r—)V* 

m\Z hU^++l->, 1, 3-yt^V7>, 1, 1, 4-7* 

*mn<nmmm.m.m\z&vz> (a) f&ftosmmtz, (a> (b) 

£ (C) fi£#©-£rft 1 0 omm%\ZMV 5-8 Ofi*%, $fSl< « 1 0-6 0 
11%, $ 6 CJf * L< a 1 0 ^ 4 0 

(B) xtf^v-fb^ 

(B) X#*~Wt^*| ( (B) J&ftth^^o ) ttt, 3li©Xfl/>t+ 
(B) Xjtf^Wt^l&tt, (i) x^^xv^d^^v^S^W^^S:^/ 

(ii) z/z?)vm^mk&m'e%>v). <&mizmcT an) gpc«l 

^UX^W>m^©fc¥^^»^l , 0 0 0-2 0, 0 0 0t*5I^> 

Jffjgfc (B) i*+y|b^iLTH (i) l^yy^a/\+yM^ 
^\zm-?Z>it&%) (X^^v->^P^\^^;i/S^^b^#l) . (ii) ^'Jyy 

jvm&ft^izm't&ik&ivo (t?vzsz?)im^mit&w) zmfsztwezz. 

(i) I^+yy^OA^yjUMIM 
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( i ) x#+i/>/^ n^i/;H^tM©IftWi its, 3, 4-x# 

— K 2- (3, 4 -X/Jt^ri/v^ n^\^v;i/- 5, 5-Xt°P-3, 4 -X# 
^y) v^o^\4 1 tl->'-^^-> ? ^-^+)->, ex (3, 4-l^yy^D^ 
->;1/*3\>U) 75^- K t'X (3, 4-XtJ^v- 6 -t^-fri/pu^is)], 
*3-)V) 7y^-h, 3, 4-X#^>/-6 -^^;i/v^n^\^->;U- 3 ' , 4 

(3, 4-X#^r->v^D^\^+h» , I?I/>^U3-Jl/©y (3, 4-X# 
^yy^nA + yJMfJl/) x-^;k X^l/>tfX(3, 

^>*M^i/l/- H , £ -^7°n^^7 h>^'|4 3, 4-X#+yy^D^ 
'>;i/*3MW- 3 ' , 4' -x^yy^OAW>*M+yl/-h, MJ^rF- 
Myn7^h>«3, 4 -x^S^^n^v^y^jy- 3 ' , 4' -x 
^+iy^^D^\^+h>^;i/^^vl/- K 8-*?-)V- 6 -nvn^z h>« 
3, 4 -x^+i/y^ w\*is)V*^)V- 3 ' , 4' -x^^v'>^n / \=^+f-> 

un^crt, 3, 4 -x^+i/^i? n^^y^^U- 3 ' , 4' -X^y 
y^UAW>M^y|/-h, (3, 4-X^yy^DA^yjMf 

;i/-3' , 4' -x^v^n^it^^^l/^-K h'J^^yD 
7*b>£tt3, 4-X7jf^^v^P^\^v;i/p<^;i/-3 ' , 4' -x#4^>-> 
^n^\^li->^;i/#^r^l/— K |3 -*?-JV- 6 -nvu'yZ H>^'[£3 , 4- 
x^+yy^ o A^yjl/^^JH 3 ' , 4' -x#=^> n^-tj->#;i/^ 
yU-WSU, 3, 4-I^y^D^yWfJh3' , 4' -X 
^+vv^n^\^rit>^;i/^^>'I/- K tfX (3, 4-x^+yy^nA+y 

±15 (i) ^*is^ZU^^)im^1iik^!&(D-fcffi.3 1 £LT\Z. UVR- 
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6100, UVR-6 10 5, UVR-6 110, UVR-6128, UVR- 
6 2 0 0, UVR-62 16 CKA±, n.-^>^-AW F*h§g) , to W H 
2 0 2 1 , -feD+IM H2 0 2 1 P, -feD^lM K 2 0 8 1 , -fen=MM H 2 0 
8 3, tDWK2 0 8 5, X#U — HGT- 3 0 0, I^'J~HGT-3 0 
1, XtJ^U — FGT-3 0 2, X^U — FGT-40 0, X^U — F4 0 1, X 
#U-H4 0 3 (J£LL, y^^DUt^Hm (W) M) , KRM-2 10 0, KR 
M- 2 1 1 0, KRM- 2 19 9 (J^_h, MM^M (W) W UZ&mtfZZ. £tf 

(ii) w^zsjim^mit&M 

(ii) yy;HMfb^©A^J^ UT«, tfX 7 a: / -;l/A v^/U v 

x;k 7X^HX7a:y-;vA>?^u ->^;i/x-^;i/, 7K^tfX7aiy-;i/F 

U 5s5?)VJL—t)V. 7Xi (: X 7 x ; S y ^ U y y JVX-fJV, 1, 4-:/^ 
>yt-Jky^'JyyJH-fJK 1, 6 -^^v^-^v^U isi?)lJL— 
^'JtU>h l J^UyyJVx-fJk h'J^f D-JV^nA^hU^Uy 
v;i/X-^;i/, #ux^i/>^/U n— ;vs?^U v^;i/X-^;k ^U7°nei/> 
^U^-JVy^Uyy^x-rJH ; lfl/>yU3-JK 7at°l/>^»j3- 

)Vz\-)V(D^y v^;i/x-T-;i/^ ; 7x/-jk ^kv*-;k 
-;k^7c«^n^tcT;i/^i/>^-^+f--r F£tt2)DLT?#e>n3#ux-5rji/-7;i/ 
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/-Jl/Fv^U ->^;i/X— 9-)V, 1, 4-7^>yt-^y7'J yyJU-fJk 
1, 6 -^1t>>^— ;1/>^U ->^;UX— y f UtU>h l Jy' , JyyJVx 
-T-;y, h U / ?n-JP7°OA 4 > h U ^/U yyjU-fik ^^>fJ^U^ 
-^S^^'J ^>^;yX-^;P, #'Jlf l^y^U 3-JVy^U yy>X-fJk # 
'J7°nHl/>yUa- ^ v V U ~> yJl/X-fJWW it^ 

±fB (ii) ^v;i/»^^b^^Tt3lS.?pibT«, UVR-62 16 
Jb, xx?j->;fj-m HttSS) , ^'JyF-JK AOEX2 4, -tf-r^nv-A 
2 0 0 U^±, y-r-fe;Hb#I^ (tfc) ®0 ; xtf:n-h 8 2 5, xb°n-h8 
26, Xtin-h 8 2 7> Xfc:Xi-h 8 2 8, Xt°n-h 8 0 6, Xb°n— h8 
07, XH3-M52, Xt"3-M5 4, Xfc?3 — h871, Xk°3-h8 
7 2 m_h, v^/N°>X7^^ (1*) SS) ;KRM-2 4 0 0, KRM- 
2410, KRM-2 4 0 8, KRM- 2 4 9 0, KRM- 2 7 2 0, KRM- 
2 7 5 0 (J^_h, fifftll (W) W fcEZmfZ Z\ £#n?^£ 0 

(iii) X^vilS^HMfcl^ 

(B) ^«t^l^y|M^tt, ±K<7) (i) 

(ii) G P C TiS t fc* U 7f 1/ >II®M^I 1 , 00 

0-2 0, 0 0 0® (iii) Xtf^ viS^^t^£^W$-i±£ £ t. pJtET&3o 

Z.<D£ot£ (iii) x^y^fjb^^UT, (1) X5PI/>4Wt&*P^ 

mx*jL#*i'<k?%^mz&Q&zn%^*i'mmt&w ; (2) sh^kx 

^^vS^WT^^^^^M^tt^y^-^S^LT#e,tl^x#^rS/S^ 
; (3) 7j<^»^cDWt^^#t-§fb^tl^xb 0 ^nnt KU 
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#VX^U>mW<DWt¥t%ft^m&l, 0 0 0-2 0, 0 0 0T&3 (iii) X 

flLOSk^^Ta** i , ooow2o, ooo*i©feoMtn^<, 
±sb (2) <DjL^->m^mm^<Dmtr\z\t. 0fi©i^©^u7-^#e 

uymn^wc^^m^i , 000^120, ooo*iot)©mtntf 

cfc^ 0 _Lf2 (1) (DX#^^^M^#KDHTMp n B<i:LT«, P o 1 y b d R- 
4 5 E P I (ttiTtHfttrtb^ (**) . R-15EPI, R - 4 5 E P I (R±, 
^-^■fe^bJsKXDI (HO ») , Xzf? 'J-HPB 3 6 0 0, P B 4 7 0 0 (U±, $ 

*&w<Dmmmf&mz&v% (b> (a) (b) 

£ (C) fifc^^ftl 0 0li%(C^L9 4. 9-2 0ii%, £?£L<«9 0 
-4 011%, $6df$U<H8 9. 8-6 0ii%T^I). 

(B) X^^^b^^4>T\ (i) Xtf^S^n^^S^rfl^to*^ 
j£#£&U £?£b<« (ii) WisiSfr^mik&m^ (Hi) xtf^>i«^ 

(C) ^^>ttS£rP^3iJ ( (C) fiK#£fcV*5. ) 3fr*>*^»fc£ 
©x^M-I^Sttl.ci:t:J;oT, (A) fi&#*5£££ (B) ^> 

i»fc£©x*;i^--*i£«, pj«^, m%yt, mw-yt. xm* r»» /3^feb< 



10 

(C) j£#£«/rr3#ififcfb^*£LT, TfE5£ (2) T^StlSflligSW 

[R 5 a R 6 b R 7 c R 8 a Z] +m [MX n+m ] ' m (2) 
Cit^, ^^^->«^-^^7A<^->Ta5D, ZiiS, Se, Te, P, As, S 
b, Bi, O, I, Br, CltfdiN^N^L, R 5 , R 6 , R 7 ;fc J:£/R 8 «, 
l^~£;rcteSfc:5#«££^T. a, b, c*3«fctfdfcL ^rt&tl 0 ~ 3 <D^$C 
(a + b + c+'d) «Z©0fitfclc:^L^o M«, AoyMfcU^ 
(MX.J ©Mf ^tS^JS^fett^^D-f K^U, ^JA«B, P, 
As, Sb> Fe, Sn, Bi> Al, Ca, In, Ti, Zn, Sc, V, C 
r, Mn, Co&M5. Xte, #JxJ;£F, CI, B rf 0AD^>J|f 

t:7, (4-tert-»7i-JW tfT, (Hf 

->;i/^x^;p) 3-f^a, h u ^^-;i/x;i/^-<j7A, -771^-4-^ 

t7x7^y7i-MM-7A, tfX [4- (y7xZjV7J^t) -7 
xnJH F, ex [4- (>? (4- (2-tHD + yXfJV) 

7,)VK—3r) -7i-JW F, t? 5 -2, 4- (v^n^>^>?x- 

[1, 2, 3, 4, 5, 6-7?] - (^;px5P;i/) -^>-tf>-i*c (1 
+) ^7»tfe>n3 0 

-LIB^: (2) Icfe^T, 7-t> [MX n+m ] (DJIWJiiL-Tte, ^h??)^ 
n^u—h (BF 4 -) , ^f7Mn*7>7i-h (PF 6 -) , ^\^y )V3r 
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uyytt^-V (sbF 6 -) , ^^y)V^ru7)V^-h (AsF 6 -) , ^\ 
Wna7>m-h (SbClr) &£#^tf£ns. 

— [MXn (OH) "] -eS$n57Zt>^tt§t-^Al^ 

Mi&mm-Ur> (CIO4-) , MJ7^tD/^ 

>x;i/7^->^-r^-> (CF3SO3-) , 7Mnx^7t>i'ft> (fsos 

£(Z)£5&:*-^Ai&0|*!> (C) ^iUT#l:ti^ft>tti^l 
^#^^-^A^T-ab^ 0 0M.fcf#MHH5 0 - 1 5 1 9 9 6^«, # 

PiBg5o-i 5 8 6 8 on^mu^\zmm(D^mm/\n~oAM, ^mms 0 - 
151997 n^m. 52-30899 ^bbbs 56-55420 
wmms 5-12510 sn^mu^iztzm^nAm^mm^^OAm. 
wmm 50-158698 ntemuzizmmw Awmmrn*- 7ai, fsmva 
5 6 - 8 4 2 8 n^m. %rmm 56-149402 n^m. nmm 57-192 

4 2 9^fg^<H^fBife©^^VX;i/*^y-->A^, # P^BS4 9 - 1 7 0 4 0 
•^^^if^lSifeO^^vTy-^A^, ^ffl#fFfg4, 1 3 9, 6 5 5^ 
^•{CfBtfecD^^-ti'U U^Am^if^W^b^o &/7U>9£fc. 7)12. 

SiLTd UVI- 6 9 5 0, UVI- 6 9 7 0, UVI- 6 9 7 4, UV I 
-6 9 9 0 (&s±, rL-^->^7— AW , Uvacurel 5 9 0, Uv 

a c u r e 1 5 9 1 (^_b, ^-f-fe;i/ • n— ->-tf- (#) §0 , T^^7°h 
7-SP-150, SP-151, S P - 1 7 0 > SP-172 (£Ui, 7M4t 
II «) I), Irgacure 2 6 1 (J^±. ^A* • X^->t^f^ - • 
tr$Jl)VX (tfc) ®D > CI-24 8 1, CI- 2 6 2 4, CI- 2 6 3 9, C 
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1-2064, C I - 5 1 0 2 (Sk±. a *WM (AO M) * CD-1010, 
CD - 1 0 1 1, CD - 1 0 1 2 (E*±, U— hT-ttl) , DTS-102, 
DTS-103, NAT-103, NDS-103, TPS-103, MD S — 
103, MPI-10S, B B I - 1 0 3 (£JLL, ft-EY) it¥ (W) 1) , PC 
I-061T, PCI-0 6 2T, PCI- 0 2 0 T, PCI-022T (1^±, 
B*im (HO $g) 

*mM<Dffimm.mmzjotf2> co ^<d^w»«, (a) (b> 

<h (C) f&ftO-eim 1 0 0fiS%(Cl*fU 0. l-10li%TSD, £?£L< 
ttO. 2~6ffi*%, $6tC$?£b<«0. 5~4fi*%T£3o (C) 

W^SififfS, *S/£cD (A) (B) tViofc^lK^jgil 

(D) ^(Dffi©^ 

T, ±IE(D (A) J«£\ (B) f$ft, (C) $#£W<D^(Dfte<7)fijo# (D) 

*r<Dm<Df&ft (D) tlTH TIE#'Jpf-;i^ (d) , X^P P >'[4^FtS?P ; E / 
(e) t^-nSrm-&S1i:*fc8e><Z)^7>?*;ua^lB5fi»!l (f) . T^ii^J 

(s^ffijuw) (g) , fcifc^mM (h) , #a©ss»i»!i^^tfsns. 

Ctl^H (A) (B) (C) j£ft<D&Wfl 0 OllglStttT, 

#>J (d) 3011MT, x^l/>tt^F^P ; &y^- (e) 4 0 

j^t, ^^^^^s^mj&su (f) 5i»T, ytmmm (g) sim^t 
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#u=r- )v (d) 

j&>*>5#U (d) tUTtt WAtf^'Jx-rM'Jt-Jk #U^"7° 

±IB^U^-;i/ (d) ©l^i, ^'Jl-fJ^'Jt-WSl^. h 

<jf(Dig^x-x;wt;-&#/T^eT^ c: i k «t o ff^nstf u x-^;v# u 

EOWJt'JX PO^'Jt'JX fh7tHn77>ftt^UtU>, 
EOfl4^>^X'JXUh-JK POltt^>^X'JX'J I — ;k f h 7 t F n 

7 7>Ift^>^xux'Jh-Jk eo«v;h£I — ;k PO^ttv;nfh- 
;k EO^x^n-x, POfttx^D-7> EO|ttx^n-x, EOitt 
^F-;k 3p'J*^r'>x^U>^-;v, ^'J^yynt^yyt-jk # 
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? v > - t+yif v y^ms *?*—)vi3. £ % z. t tn-en z.n^(D 
Eo^tthU^^u-;pyPA°>, po^tih u^^d— )v~7un>, po 

XTP-4 0 0, t>-'^XGP-6 0 0, 1t>^7^XGP- 1 0 0 0, +h 
>-y&7> S P- 7 5 0 , it>-7^XGP-2 5 0, y 2 X G P - 4 0 

0, ^>Z>^XGP- 6 0 0 (JEU:, (tfc) St) * TMP-3Gly 

col, PNT-4GIycol, EDA-P-4, EDA-P-8 (£JUh, 0 
*?UtgiJ (tfc) $g) , G- 3 0 0, G-4 0 0, G- 7 0 0, T-400, ED 
P-4 5 0, SP-600, SC-800 (EU:, MWftlH (ft) fi) 

tfU^n^ h>/^U^-— ;U©rfjflE&£UT«, TONE 0 3 0 1, ton 
E 0 3 0 5, TONE03 10 (^±, jlx:*>;*7-/\M' htt) , #Ul7fJl/ 

;i/3 0 8 (^±, y-rir;Wb#xH (tfc) ) UH&mizz. 0 

±IB(D# U (d) SfdJ 2 t^±t^t)tTfffl t 

«fflt5#ut-;v (d) ogc^^Ste, 100-50, oootfe§: 

L < > WlZlfr £ L<te 1 60-20, 000 T£3o a^g^iS/jN&tf 

ni&mh<oitiWfiT&k t. & v . t <d mm ^ ^ sin £ & s sna* & s . 
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^Ft&fP^E/ (e) 

-r&^tftT^Zo jL^i-y^mu^y (e) a, x^i/>'|4?fis^p^-& 

(C = C) £^4>{;:WT3te^)T&D, l^^tc if@(Dx^l/>tt^ta^|g 
^^tt^l^y^, 43J;^l^^fC2fflJ^_L(DX^l/>'l4^ISfP^€r 

^^.^T^U;i/T^ H\ (/^) 7^Un^JRMU>, 7-757-3, 7 
-y^fJ^^fJV (730 T^Ul^-h, I'vy^y^fJV (730 T^U 
i'V^zjmyi^ U3 7 ) 7?VU-h, ^7^)V~)V (7 
30 T3"Jix-K 2 -x^;i/^\+^>;i/ (730 y^ui/-h> x^;i/^x^i/ 
>^U n— ;i/ (730 7 3"Ji/-K t-^-^^;p (730 T^u;uT5h\ ^ 

7-feh> (737) 7^U;V75H. y^fJk75;x^ (730 g K 
yI^7 5 7X^ (730 7 37>J1/-K ^^U;W (7^) 
v->^a^>^v?x> (7 30 7i"Jl/-h, yy/7D^>T-M+yX^ 

(730 7^Ul/-h, yy^n^/f^ (730 T^gu— K N, 

(730 7^'J^7$Krh5^nn7xX^ (730 TPVU-b. 2- 
fh7^0D7i7 + yl5 : jy (737) T^'Jl/-h, 7 h 7 k H □ 7)17 U ;U 

(730 7^Ul/— h, fh77*D^7iXJl/ (730 7i"Jl/-K 
7 7 s D^7x/ + yX5 1 Jl/ (730 T^UIx— 2->'J^Dn7i7+yX 
30V (737) 77Ul/-h, h'J7*nt7iX^ (730 7^U1/-K 2-h 
U7*ot7iy + yX^ (73?) T^Ulx-h, 2-tFn^yI^ (7 
30 7^'JI/-h, 2 - t Fn^>7°ni tOl/ (7 30 T^UU—h, hXMT- 
n^^A, N-t£x;H£ng F>, 7i7+yx^ (730 T^gu-K 
7*h + yX^ (737) y/7,ji/_ K /<^^D07i^ (730 T3"J 1/ 
- K ^>^7d ; E7iX^ (737) T37'Jl/-h, #Ux^1/>3t'U n-;HE 
7 (737) 73"J1/-K yub°l/>3/'Jxi-;i/^7 (73?) 73>UW-K 
(737) T37 ui/-h, 7^^hUx^i/>v^Uxi-;k (737) 73? 



16 

D1/-K *3J:tfTiBS; (3) ~ (5) ~cmt£n&4k£tM&M7jkTZ> £ 

line. « i «¥&T&5v>ra: 2 a^_t£ia^:b-frTffl v>s £ £^t^& 0 




CiS (3) ~ (5) fC*3^T, R 9 «7KSJl^£fc«^5r;^£^U R I0 Hk* 
IKT2~6, $?£L<«2~4(Dy;i^lx>S£^U R^^KSIlC^fctel* 

$?SU<«2~5(7)T;i/^rI/>S^^b> e(J0~12 ) Klil~8©I 
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M-102, M-l 1 1, M-113, M-117, M-152, TO - 1 2 1 
0 (£JUL, JUSS^ (HO ) , *t77HTC-110S, R-564, R - 1 

2 8H (J^±, (») ) , t'X3- h 1 9 2, tfXn - h 2 2 0, tfX 

3 — h23 1 1HP, tfXXl — h 2 0 0 0 , t'X3-h2 100, t'X3 - h2 
15 0, t'^3-h 8 F, tfXXi- M7F C£A±, *RWttMt¥l8l M) ) 

1 £ 2 fij£Jl±c7)X^ 1/ >tt^FtSfO^-^S^Wt-§#'&tg'l4 ; &y V- £ L 

MJX <1 Vi/TZU—bi? 

T^UU-K bUX (2-kFD^yX^W -f V->7* h MJ 
(^^) 7^JI/-h, *7*P7^ b>^f£ b UX (2-tHo^yl^) -f 
VyT^l/-hh'J 7i"JU-h, b U /fD-JPyp A°> h U (;* 

7i"JU-K EOXtth'J^fn-^D/^hU 7^'JI/-h, 
POftth'J/fn-^o/^hU U^) 7^'JU-h, h'J7°Dh»^ 

#K 1, 4 --J^Z/VOr—frV (*i$0 7^U1/-K 1, 6 -'\^+h>>^- 

t^uu-k wiuxu b-;ub u 7^'Jk-h, 

^Ul/-K #>JX^I/>^|J3-J^ (^) T^UU-K >^>^xUX 
i j ] — T^Ul^-h, ^>^XUXU1 — ;b^>^ 
7i"Jl/-h, y^>^xiJX'Jh-^fh7 7i"JI/-h, TJXn^ 

^h>^tty^>^xU7U] — (^) 7^'JU-h, TjXD^b 
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yn/\°>^h^ 7^'Jl/-h, EOfttk*X7i;-My (^^) 7" 

7 7UI/-K EO^'tet: X7i/-Jl/Fy 77Uk-h, 7 

i y - jm ^ 7 ^ 7 ^ u ^ 'J •/ yjpx-fjv© rwv-hUE^&m 

I/-K EOltthU^fP-^7°PA°>hU (y^) 77UU--K PO^tt 
h U ^^o-^7nA B > h U (^^) 77U1/-H, ^>^x'J7>U h-^hU 
(yW 7^Ul/-h, ^>7xUX'Jh-^fh7 77U1/-K 
^>7XU7Uh-MW (y<3?) 77UI/-K y^>^XU7'J h-jK 
>^ (y^) 77UU-K y^>7lU7Uh-JI/rb7 (^^) 77 U I/- 
K *7D77h>ftty^>^xU7U I — ;i/A^r+h 77Ul/-h. 
*7°D77h>ttty^>^xU7'JI — ;i/^>7 (^37) 7/7U 
U ^^n-;i/^°o/\°>^ (y^) 77 u b#W£bv^\ iti^^t: 

dn^W^f^^y-^-CDTffigp^itT^. ^tfSA 1 0 0 2 (J^±> = 
(4*) ) , tfXXl- h 1 9 5, tfXXl — I- 2 3 0, tlXXi- b 2 6 (K h: 
bfXX7-h31(K tfXXi— h 2 1 4HP, tfXn— h 2 9 5, 
h*73-h 3 0 0, bfXXi— H 3 6 0, IfXXi-hGPT, tfXXi — h4 0 0, 
IfXH— h70 0, h:Xn— h 5 4 0, H73-h 3 0 0 0, tfXn— h370 
0 (J(^±, ^itifbfll (AO ) , *t77FR- 5 2 6, HDD A, NP 
GDA« TPGDA, MANDA, R-551, R-712, R- 6 0 4, R- 
6 8 4, PET-30, GPO- 3 0 3, TMPTA, THE- 3 3 0, DPH 
A, D P H A — 2 H, DPHA-2C, DPHA-2I, D-310, D-33 
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0, DPCA-2 0, DPCA-30, DPCA-60, DPCA-120, D 
N- 0 0 7 5, DN - 2 4 7 5, T - 1 4 2 0, T- 2 0 2 0, T-2 0 4 0, 
TPA-3 2 0, TPA-3 3 0, RP- 1 0 4 0, RP- 2 0 4 0, R-01 

1, R-3 0 0, R-205 (J£Ui, B&itM (W) ) > 70"7^XM-2 1 
0, M-2 2 0, M- 2 3 3, M- 2 4 0 , M-215, M- 3 0 5, M-30 
9, M - 3 1 0, M-315, M- 3 2 5, M- 4 0 0, M-6 2 0 0, M - 6 
4 0 0 (J^_h, jfC^^ m) ) , 7^h7^Ul/-hBP-4EA, BP- 4 
PA, BP-2EA, BP-2PA, DCP-A (J£*±, £^*bfb# (tfc) ) , 
-a-7D>f^7BPE-4, TEICA, BR-42M, GX- 8 3 4 5 

c^_h, f^-xmmm (m ) , asf-4oo mnmit^ m) ) , 

U^ySP-l 5 0 6, SP- 1 5 0 7, SP- 1 5 0 9, VR-77, SP 
-4010, SP-4060 (J£A±, H8fnflS#^ (1*) ) , NKlXfM-B 
PE-4 (JgJLh, m^it^Jim (#) ) ^^(D^TA¥0t)O^$^; 

te-grti, ^-b^ r^yu— Mfr&fcK rpvis—HtG 

7^y Mt-&«3a*$?su<> ^ne>cDrt, mj^^d- 

^S^WS^BB&afl (f) 
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^7^*;ua^w^j (f) titu if©)t7^M^ii^J^ffflt 

>h^^y>, 1- (4-^fV7DtfJP7x-JW - 2-tFn + y-2-^f 
4, 4' -y757^>77xy>, 1, 1 - y^ h^yr^y'O^X 

3, 3' -y^jy-4-/h^w/7i;x ^*-tr> h >mt&M. 

l- [4- 6*3\M/^3-) ^xn;k] - 2 -^:)vy^ u y -7°n/\° 

>-2-^">, 2 - ^>i?JV- 2 -i?^^?? y - 1 - (4-W*U;7 

x~;l/) -y^>-l-^>, hU7x-JP75>, 2, 4, 

>lAf ^-771-^X7^ >^"^1t^ F, t:X (2, 6-^h^>^ 

-2, 4, 4 - h U -^fJK>yJP7*77^ >^+>--f H\ 1>*?)Vi? 
^^)V^r^—)V. 1 - t Hn^rS/v^n^\^ix;Vy x~;i/^ h>, 2-tFn + 

2-*3=-jp- l -7xnji/7°nA>- l -^->, y;p^-i//>, ^;i/^u>, 

^>77x/X 5t7-^rh>, 3 -y^;i/T-fe h7x7 3, 3' , 4, 

4' -5rb^ ( t -^;wi-^-^>'^;i/#x;v) ^x/7x;> (bttb) , 

^j;D!BTTBt+1j->T>, 3^*+f->^>, 77U>, h 2 V U >*©ffl 

¥* : 3 L )V'r*?-)V, 1 -b Ho*yy7nA+yJl^7x^hX 2, 4, 6 
- h U ^fM> , /^Jl/y7x-Jl/*77Y >^-+it-T H\ 2 -^>>?;W- 2 - 
y^W^y-l- (4-W*U7 7xzjW >- l -jryt&Eifi 

ftitMJ (ffi^MJ) (g) , EJE«tf&3R»J (h) ft££^r$-a:S;i£#T 
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£7t, £j&tt«^J (h) ^bttt, (A) f&ft&£Z£ (B) tfcfr^fi^pJ 

h\ ^UTSH-f^ F, •tfVOUpy, ^'J7^yl>, ^U^Q07V>, # 
U xT?- ; Si^ibgiJ ; S^^i^J ; ^bBfrih^J ; l^D >^J ; fflSnte&& 

*^0J(7)^5^b'l4^lffi^^«, ±B<D (A) (B) (C) j&ft, 

<mmmm> 
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^umzm^-r^m. ^tmitammm^m^nuwr^ z\ t\z «t o ^^fgr^ 
<3t«ft:tt1»|giiari6'»©«i*> 

*^BJ(D^5f'fb'l4TOm^#l»^^ (25° C) «50~2, OOOmPa- 
s^§i<h^*b<> MiC0^b<«7 0—1, 5 0 OmP a • s t^tl&o 

mz.it. >^mmm^(Dm^, mfcM~?:m^r^mfc<Dmmiz*mw 
mm<Dmmz*mM<Dffi.f&w&3tmhr£'&, yt&mMvmt?£ftn\-£<s:^ 0 

Example 
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(a) mm7 j t^-)v 

i, 3, 5 - hv**v> : ncMMrnt (mm 

1, 3-yt^V7>: y^-7JI/F'J7^ai 

(B) 3L#*i/ffim 

3, 4-Ji^iyiy^n^^)l^^-)l- 3 ' , 4' -Xz^vi/^D^+h 
>#;!//i^>l/- h : -fen^+h-f K 2 0 2 1 (^-T -fe;Hb^XH ($0 ®0 
1, 6 -^\^1t>^^--^^^U>-v;i/X-^;i/ (1, 6-HD-DGEi:[B§-rc ) :X 

h 1 6 0 0 (tfc) W 

X#^>^'|4#U :/^> ? x> : x#U-HPB 3 6 0 0 (^V -fe;Wb^II£ 
(tfc) S3) 

k'X-p-y7i x;i/X ;i/*X -^7 A 7 x 77i" F 7 >>l/:t D7^ 

MP7^77i^ h 2 5%^m^tz7°UtiU h»«! : U v a c u r 

e 1 5 9 1 • n-iz-tf— ®J) 

t7?J^JP*-^iPF6fi : C I - 5 1 0 2 (B*#^ (tfc) 93) 
(D) 

#-y =*--;!/ (d) 

XGP-4 0 0 (W) M) 

x^W>tt^tS^PXy (e) 

h U ^^n-;Pyn/\°> h U 77 U 1/- h (TMPh'J7^'Jl/-b<i:IB&-fo ) : TDXy 
^XM-3 5 0 (Ml^fc^ (») W : 

l-tFn^yy^7DA+yjP7x^h> (l-0H<hB§To ) : J^mMX 
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m m) m 
mmm (g) 

cs - 7 1 o 2 (H*wm m) m) 

-^b^>:TITONESR-l (iftflt (HO $2) 
^1^^^4^^-ria^M^(C^oT, (A) , (B) , (C) , £<=>^(D 

SflfiJc^2mLSrieg5 c m<D7 )V 2. MlzM X) . Ml±7km? >7 (1 1 OW/c 
m) 0 cm^e»5mi$jlTMtimb^ 

{.mmm 1 ~ 1 o , & ^mmm 1 ] 

^-JPtLTl, 3 -yt^rV ^>£fc«l , 3, 5 - h U ^-y->SE^bfc 
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